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Abstract 



PROBLEM TO BE SOLVED: To form uniformly a short periodic and deep polarized inversion area over 
a large area of a substrate for manufacturing a high efficient and short wavelength light wavelength 
conversion element. 

SOLUTION: A comb electrode consisting of stripe-shaped electrode branches is formed on +C surface 
of a ferroelectric crystal substrate, and a flat electrode is formed on the -C surface, and a voltage is 
applied between both electrodes. Thus, polarized inversion occurs from the +C surface, and a needlelike 
inversion area is formed under the electrode. Then, by deteriorating crystallinity (where, ferroelectricity) 
in the vicinity of the +C surface where the polarized inversion occurs, the occurrence of the polarized 
inversion is suppressed, and the short periodic polarized inversion area is formed. 
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filtt, EPtoLfc^^l/XmBE^«U^^CCM-r^OD«EE(D 

SSiUril^^O. 2mm(DLiTa03lfe 
ffli^r , -5k v<D^bxmj££^^cEpan 0/cl#^O 

f?-7x$>& c Kit. m%tctec<Dmmzmm<DMM& 
iK<omtcm*\sxmAttz>'fr. i30^7«, fi^s 

[0 09 5] Ctll£ttLX^n&m<Dlji£:t f C£tl&> 
02 (c) tc^-r^^K:, £SSmjEtcy^l/^WE*Sg 

6^u-<^^c[Sj^rifei>^*t±^^^cc, 02 (d) ifC^k 

so >vx. 'pu< ti>mM(omm. ffiz-&mpmct>tc-?x 
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[ 0 0 9 6 ] #JxJ£. JifBCDcfc 5&CJ^2#0 . 2 mm© 
LiTa0 3lS^fflC^^^ ffi&^JES: - 2 k 
V. ^xmE^-3kViUt, fe*rC-5kV<D'^ 

<DwimmK<Dm u^jv^o^itm^ 1 o o v/mc? 

MMffiM$:it&-? &C<h&cj;^T, j*)lxmK<D^Jl'X 
[0 09 7] _bfBCD^r'«L i T a03lM 

[0098] ix.&m%Lte. m^mK.*mitz>wEE.&mm 
mmm (mm) ^lEmtrcmm-r^tc^at, sgi^ 

CD/ctf>C03\ feM2 (e) 0C^TJ:5W:, EPflomjBE 

[0099] MiiicmMotcj: f^mmmm<D^m^ 

^mM(on^m^c^^r: , E cvv+ E ppcot^ftfii£ 2 1 

kV/mm-^CLt, Ecv-XD{ii<b^JSg^CD^ 

xJ*, Eq#5 kV/mmJ^±CDia^^:«il$0. 3 m 
[0 100] Ecv^<®**i*T£<h, fof&Zti&ftmK 

Tmfr(rCm%:2>i)\ ^lW|5j2 0kV/mm^^ 
m^lcte. Ec^om^m^l 9. 9 kV/mmm 
t-fJ:l>e ±IE©J;5fc^cEov£t^ir£c<bK^o 
2 0 mmx 2 0 mmW±©At^MK:^i^I 

[0101] :&&c % A>^1E <^#> ^m^$ti/cii: 

c^rtfttt-rs. 50 
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[0102] ^EPSDCCJ: 9 JgJS<**i*#eKIS8l« 
^OfiT^c^^U/c^c^^^A-r-So CCD 

[0103111 (a) <Dffif&~V. S^l ©+CI1 a 

tc-en-encDx h ^ >r :/#wffitt<E>ei** 1 o ^m-e£>£ 

*®0mg22r, -Cffil bK^®1t@3£, tti^txm 
^^@2SO'3CD^W:>'^VUX^EE^:S^L//ci:^ 

mEE^Ep^jn-r^o A-^xei^SMs. mjEEPfintcjco-c 

EPSn$n^m^^SEav-t-EppCO^tKB^2 1 kV/m 

(b) cc^-ri«i«3&sf#6tis. jMtt^ictt* EP2ra£n& 
"CEnjaofc«^cc««3ns»«sR««ocit, mm 

[0 10 4] «JL©J: 5tc, Sie^Cc^ji/*«IBE£fi 
SLT^^ltcEP^-r-SCi^^O. fi^«2 0kV/ 

"TJgJiEnJtBCCttS. Ctitc£i>fj:-iT. M?ni)^i 
J^M^cd15j— {bSC>*^^k^M«:^:^ 0 #tc, 5 

[0105] *HIS^lrii, S«2Rtf 3©|fflK:«#* 

^EPSnLrc^^ mwcDRto^tcss^EPftnurfe, 

+ Z*|nj{C 1 0 kHJ^Ji<D^I?^:EP»P"r^C<fC. ^ 

/c, awcDEPjra^^^ur^^uxff^Kct-r^ci 

[0106] i/c. *SB»*«-Ctt, 

[0107] ^*5, BiSS2%Sfil©+Cil aCD 
C*>tcSbX'<b& 0 -Cm 1 b<D±tcmi&M&2&J&&U 
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mz-rztc&trc. mMmo^ssmmmfommamx 

[0108] (»2 (DH»^») ^mmnmxu. m i 
onsBBfficc l/cjw xftmztizftmmzimmzmm 

fW^MK:^C^l^^ 0 H5 (a) (c) ft. 

^-r^tti^T^*,, 10 

0. 3 mm0L i T a O 3 Sffi 1 © + CStC^fli 

Ecw- 1 9 . 5kV/mm, ^XIW©At$Epp 
= 1. 5 k V/mmfim^fi&tiMt It, ^;UxmJECD 

^vi/^ei^o. 5msin 0 fi:i&m»cms£*fc 
t / c£*)&mix]&&mf&2ti2>±mmtc % mwimff-z i . 20 

5kV/mmOTfClT$#^ 0 feUiOtt* i U T . H 
5 (a) CC^-TJ:^K:. mm&3. 5 »mX 
K»«9rt*l 0 mmx 1 0 mm0^ 3<D««©^*CC 

[oiio] mmisfcmmvv*mm&m&9 tcm^rz 
[oiii] &±<Dfflm&m®:'r2>tczbt l c. ytmm&z 

[0112] T~-;l/i?UliaS^&3 00-6 0 0°C<Dfig 
tt^ti-/ciC6, 4 0 0T:J^±<D^T>T~~;M£ 

r 5 8 o •c&Lkxwm?z> a . — Hjgflt? n/c#SK« 

JU*H1* 6 0 #« -fc«tt L X ff 5 £ . »i5K««Wa 

[0113] ja±<DS*<t o . r--^«aa«5 so°c 

[01 1 4 ] m 1 ©USSJgffitc L/c^otI»^i so 
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5 6CC-€-<Df*«:. ^5 (a) — (c) cc^-rxn 
[0115] »aSR««9©JBfiSf*tc*a9«K*B« 
•Cjfbtl^Ci^UUC^o L i T a O 3 <D3r 

~ y-iaffi«#j6 0 o'C-c^^or^ni^TcD^-c^ 

[0 116] 7*oh >33ft#yi-Ctt t K^fCcSLfcS 
J&!&J&Ztl&. WjU*. L i Ta03li <D«^CCtt % 

[0117] Mz&MlCte. ^f05 (a) (rC^k-TJ:^ 

SlCD^Mtc, Ta^^ilO^A^y>^at 
mm-?Z>„ Tavx^il0©I$«, MWKttlO 
nm — 5 0 0nnK lifiL<«2 0niii-l OOnm, 
^M4 0nmit6 o &tl>T. ^5 (b) J: ^ 

Tav^^fl O^Ut, V * YVV V^V a& 

OCD^Pasl 0 a^r/M^T^P h >3£tft*!HS£:fTt^ M 

5(c) cc^-T J: 5 h >3SE8S»«a» l l &J&&rr 

4 2 0'Ctcr 6 0»fffl©«ft«ffl^ff ^ CiW^t, X 
h ^ -Y ^jK©*3»«K 1 1 ttfttifrZ. 

[0118] mmzn&ftm&mm+z o o <omm 

^MTOfi^i ^>tC 1 0 mmr^ «3 , 

[0119] xmmmf&K. <tn«, »gsK««^is 
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[0120] *H*s^«o±sa8ttW"c«, uur 

(JLiTa03l^l>tC^ 0 KTP 
(KTiOP04)Sf, KNb03iS, LiNbO 

i Ta03l»L i Nb03Sfi%«6fflt5Ci*st 
L i T a O 3 <h L i NbO3i0Sfi 
i Nb ( 1 -x) TaX03lfi (O^x^ 

i) r*>. Bi«<c*a«iiat-7-3asf¥«'c*s. 

±IB©^ ^'LiNb03 *lr^W»B#¥je» 10 

[oi2U *38»»fflcciar-5±3a©ttia-c 

tt. #33KRi»l 1^:S^1CD+CM1 ateJBfiSLTO 

[0122] l/tlt ±jS©^d h 

[0124] t/c, h>$Ztk9im<Dtc&<D-?X&te 
Ta^X^CC|R6ti-5fcC0T«JQr< . Ta205, P 

[0125] (»3C0HJg^S8) ^^O^S^^Mi^ 
»«©*ffiteWrtt*fil) CcfcE#£. foil, 

[0126] cntc^ir$i^«, ftWx&mm 

*/c 0 fC"C, »SSRO«*5g:«r£E-rS^r^«S*L 50 
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/ctt** L i TaO3i H H 0 J/dJL i Nb03i H a H © + 
CM^co^®±£?£{b3tf £c<t*r\ -e<DStf*D# 
fflSiEo^^MijEr^sci^si^cu/c. mar. 

L i Ta03© + CI(D«7 , D h >^»*MI*iST 

[0127] c©<fc^«c*W*ccJ:-5«M*i!S^fflti 
AfiSKff«CDfiJHJntfb«K^^:. 0 7 (a) - 

[0128]i7 (a) fct, ^01 (a) <btt^ 
Utc&mZktCteV & L i T a O 3 1 ©ffifflr^ o 

"c v 02 (a) tmcffif&mmtctemcmmm^&tti, 

[0 1 2 9 ] 0 7 (a) tCW^L i Ta03lil© 
+ CI1 aCCt&C*£tt/c»^S2"rt3\ til 0 ym© 
x h -5 A y'tK<D'mw&'& 10m mcD^i» ? y'&fovtnfe 
^ntC^o — aS«l©-Cffi 1 b^CtJWti 
3«$nrc^ n CO^-Ctt, S^1CDP^0P<D^ 
17 (a) liC^tWQ br^Urt^J: 5&t0Mcp 

[0130] i$lS2 <L¥MH^3 tCD^cmjI^EP 

^>l^g^2 0 k V/mmW±iC^ofc^X © 

j&ms 2 (D«ffitt©jgToc^sjsite«« 9 tfimigu £ n 
co^fise»i«9K:*5^s»S©[^i!rtt, mi 
(b) &C^EP9 a-r^-Tcfc^^s®*-cTr^#-c^>o 

[oi3i] i^u ^oj:^ecurjKfiS3n/c««s 

[0 l 3 2 ] cntcMU-C, 07(c) Cc^-TJ:^^:. 
mitt©F|(D4-CIl aCD^Mifi^C^*n h>^»I 
*MLX. 7nbl'&t&mmi&fcf&-rZ>o C<D£5%: 

<om^ mi (c) oc^-rj:^^:, ftifnoigft© 

[0133136CC. ^ah >XSWaS©W«l3Wfl«S 
m&t&9<Dmfjfa^<Dti^tt mS (a) 

(b) *#Mlt«t5o 

[ 0 1 3 4 ] 08 < b > (Stttt. J&SSn/c^ffiS 
lto®i^9<DCsW^ro C<D»S5Jg(te»«9», 08 

(a) ^C^-TJ:^^. CI^10/zm*C^6Wli2^ 
ffl^Tff2/&£n/c&<DT>£>£ 0 m^^-Si. 08 

( b ) <Df®mcttftWZ&MM<DtaWZ. »ffigfiffl 
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coi35] —7?, m 8 ( b > omm*. mmmmz <t 

£ 0 08 (b) CD^^cti. iS^JEEcvvi^l^^JE 
Epp£(D^ltME = Eov+EppCD{®£<LoTl>& < > 

^;UX^JECQ>^;l/Xtiy:3 m st^„ 
[01361S8 (b)tc^ S^mS2 CDX b v A V 

wmm&oimmtciov ck^d (2 

60°C. 2 0OT) *mistcy>y)l>. J&V*:<D&^tj: 10 
^I^9(D^iW<i:En»nmjE<D^^$E<hCDM^, ^e-n 

[oi37]i8 (bj^o. >$zm&m<D^m 

5. 5 kVOTrii^--A c j:^Js:^^^n^:^o U 

f&ia&m? zm&mm kd^y^a z?v?mm&<Dm& 2 

[0138] ^n^lt7*a h >^MI^:lf^^ 

« 9 <D«*r^©ffiA*««i|E $ n s c <t &m h *>CC fc o 30 

/Co 

[0139] ^CCC, ±gB©»m*^W5K©^«BSIte«« 

(ommcmmvtcm*. 09 ( a > ~ (c> 

^•ra o 09 (a) — <c> Ctl^-CtfC^Ltcm 

[0140] 09(a) Kl7jrrJ:5K:, C=R<DL 

iTa03StlO+CllatcWli2^ -CM 

m^3«. m^if3^5 0 0nm®Tai<!:-r^>Ci 40 

^-/^tt<DSffitt©[fflBR©+CMl aCC^a h 
S^^-To ccd^*pH>^^S«. #IM#J&U;J:. 2 6 
0°CCDfP^43'C3 O^P^f^o Ctl^ot, 09 
(b) tc^rrJ^K:. ^5^0. 4 MmCD:/n h >3£g| 
W7AW?ti5 0 09 (c) Ct^VrJ:^. 



&m 2000-147584 
24 

WEcw-18kV/mm^ ^U**B»E pp= 3 k V/ 
[0 14 1] ±fa©j:^«cxeccj:titf. i»2/iin 

-l 0Mmr*s»fifiRfB«9^jatsct*Jrir 
test o x . *xt&&«cc Wotx^^ -fnm&m 

[0142] ;xtc, ^«SK««9<o^«K:*fr&^a 

[0143] 2 6 0T;<Dfc"O#BteflK>r:/D h >3£*fS 
S6*C. 1 O^TOii^^D h>^ll:ff^C 

ftturu^^r. aJHtt©^ffiSlte«iS9*s«fiS-c#j& 

[0144] h^aiftjasccjcorgfecsa 

[0145] l^§&3iSi£:7*n h>3ift«W- 

[0 14 6] CCD J: ^ (c. »ffiJSf5K*««^T-5»«*ffi 

^ftIJI-r-SC<b3WT*S. ±iar|^HJU/cL i TaO 
3SWL i Nb03S^CDiS^^«. ^SSK»«9 
«+CIl a^6^*T^o ^>^CH3:. «SO«3S«:«fc 

n«^)i* 6 * e fl ua>u 

[0147] *^lffi^(7)_bl5m^r^i, 
>>T^>, He>ft>, Si-/tX Au>T^>^cDa 
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[oi48] *mmmm<D±Mz.mmr:^ b >sgi 
M^ri^^. 5a«j&r9JRtt*wrs«*c*titf. ffe 

CDj@T'4>cfcC^ M##HCl* % Ti, Pt, Au^iW 

[0149] *HJS»«o±SBKwr». lilt 10 
«LiTa03lS^tl^ 0 $>£l>te:, LiNb 

0 3IS, £fct*MgrO, Nb v Nd^i'^ F-^l/c 
L i Ta0 3l»L i NbOSl^ffflt^Ci^ 
T#<£o ^>^lHt L i Ta03iL i Nb03i (DM 
£h-e$>Z>L i Nb ( 1 - x) TaX03I^ (0 ^x^ 
1) Xh, H*«^ifiJBSMK^a^r»'C*«. £*x6 

BlcmM-?&C£&-C&2>. sfcte, L iNb03^ K 20 

[0150] — 2f % g^l iltli, KTP (KT i O 
P04) IWK N b O 3 «fiJ&«tfflt 5 C <b 1 1 

B ^®^^^>3^^cJ:or^b^i±e^Cc. Rb^ 

[0151] (^4cdhss^) *gmmmx&. 
[0152] 5fe«:»2<z>lljfi^ffirsttiguytJ:^cc. jfc 

(c) CC^L/c^^rW-r^aEfi^ftSR^SIifi-r-S 
J»K#ffiSlte««9 Z&f&UtcL iTa03Ifil©+ 40 

[0153JH10 (a)-(d)». _bsE@Kreff*> 

1 0 ( b ) - ( d ) (i^n^ti4 5 0 C C, 5 0 0 e C\ & 50 
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o*5 5 o "cr-r^-^MS^tf ■jfcaowifcS'r, 
[oi54] T~~)\s%mmmmicte. no ( a > &c 

^Tcfc^fc:. lilO + CIl a©»gtcMtev 

(b) - (d) tC7n-TJ:^«:. T--;W&S*tT5C<t 
tc J: c cd J: 5 &v * n K ^ > 8 fctfSWT 

[0155] b^L, 7^-^g^5 0 0 e C?rix.^ 
<£> H10 (c) SO'Il 0(d) tc^-TJ:^^, JBSR 
3ti3feja»!tt»eJSIS««9 3&sSSl©+Cffil aCD3fi 

mm-?** 

T~-ji>mm ; m&&$ oo-c«Tcc»5e-r*ci*«a* 

[0157] KJi(D*ffiK: . »ffifi[K«ig(Da»! 

«I3 7 0 nm<Dmftft<DmL&^imtCtj:2> 0 
[0158] C(D<fc^CC, 2|c||Jg^JR(Cj:n«. Ej— 

So 

[0159] ±IBCD^r*«. ^WEPftJfjcD^n h>£ 
[0160] 7-ah>^MIK:<l:^M$nsiSi 
i Nb03fflR*L i T a O 3 m&U £(D%?mmK.— 

wm^<D±.xmmmm*wm-? sc<bt\ sssimcd 

[0161] ^>SC^i. lSx^>^F7>fx^ 

[0162] x^^>^^ffiC^S^i^^>^<Dt§ 
^\ x^>^<!:UrMx^HFiHN03(!:?:2 : 
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Si^>yu-h« 1 l»tt+CBi-CIiT»S 

[0 16 3] K^-f:t*^>y<DJ»*tt, 0Vitl2CF4 
*^WCHF 3^cd*7*£I8^-cx ^>^-e£& 0 
mil Kj£tt^*>x*^>^SgK*/l!l>TRF'W 10 
1 0 OWigfC-rntf, ilOn m/^figCOx y 

[0164] (»5 ©3S£fl280 #||tt^8S-CW:. 
[0165] *iftS^jft«^FOja*63:, *»ift!»«rGJa 

mms&t it »; * 

[0166)01 1 ( a > ~ ( d ) «\ *HSB&««: U 
/c#* ot'h; ^S*»iffiB 1 7 a ^^SS^M^ 9 O Jh 

5fe^c^ 1 (DgafeJBSS* fcttSt 3 (OWfefc 

L i Ta03Igl^7*D b^&Jg&BM&nux* 0 1 30 
1(a) fci^rr ct 5 CCSS 1 Olltc h >3£&J1 1 

11 1 (b) tc^-T<fc^Cc. 7'Dh>^ 

^^t6/cfe(DU^Xh;^->l 2^M1*-&o 
OT, U^h;^->l 2^rVX^ilt, CHF3 

F >M 1 7 ^ 3 0 0 n mlgx ^ > 
&o U^hA^->i2«^t5CiR:j; 40 

^"C, 011 (c) trC9jk-?<k5tC, — mc*J r^l7a 

w?t\ l *m&4 2 o°cr-6 o#r H itf ot, 

011(d) Klijcr J: 5 & % V v iSM%M$iffi 1 7 a 

[0 16 8] ±ffi©J:5frcUT««Sn£*ifcfiSEft* 
^5 0 0t[J, ^^S§1 7 a<Z)/13£fi£*C02 nmm 
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[0169] (sreonss^js) *¥m<Dms<omm& 
m^vf^&mtm^-G oo^ 012 

[0170] %&g&&OR*Q 0 0 Ttt. L i T a O 3 

»»k:s*hsi 4^fnfntit^ n 4«, 

[0171] c0£5tt5£ffift3E8tX?-6 0 0^c, 
OTA£f-r&(h. AS*0fc^«2 3fc*Sm<0W»ffi 

©jrwjb i 4t^iMir, i ©rtsp-cfts-r 

$?2 3#iS»*rS[r2iSIHjft2 4K^»<**vCfcH»i**i 
[0 17 2] :«ifcgS»*?-B 0 0 1 CDrtSB 

[0 17 3] £/t, S«l<DSffiifi«{c*5^S^fflSK 

««9(D*{t€:i»±"rs«ti^*»-rs. mmmtc*. 

9 <OBWfi&* icmt It . afeiS^ft*^ 6 0 0 
[0174] 3 6tC, L i T a O 3»^ 1 ttttl>*M» 
h>Jg»««7»L i Ta03itl <fc0— ffigffi 
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[0175] ±a©<fc ^0C*iSS^*^-6 0 0 Ci^Ji 

«10/i mVL±<Dm 3 £ T\ fl«5lg««i 9 #J$— CC 
lOO/i mm&CDmZ *r^fcJ9JHtt#«KKM«9 

CC ffiSl i»«SR««9i©IHK:»a^&JHJHW<c 
JSSr^f t fcffiSET £ /ctf><DT ~ -;W!2Ha*i2*K:fc 20 
& e c*icc*tor, *HjSjB«rw. lfii©5ffii5S 

[0177] (m7 comtfcmm) ^mjxom i <om^m 

»tc*j^S»«SIS««©»St»fl£*. 813(a)- 

(c) *#iui^t^ B 

[0178] 113 (a) COjrT<fc5CC. 30 

«ti2 0 0 /i mOCWL i T a O 316 1 (felKD 

cmcmmteffi-etytomLtcMm) o+c® 1 acc, -e 
ffij&mm2Zftm-rz 0 — i^kd-cii mc 

3jiffi«fi3^fi6-rS. Cti^Ii2M3«, 

CC, II 3 (b) CC^-rJrMc, + Cffil a©«cffi©l« 
^mS2^:M i 5cfc'5Cc v i¥2 2 0 OnmCOS i02^6 

of*cc v «^s2*s^L//c±-c. w-mmm3icn<D 40 

^;UX®EE (MM^CC«/N*;uxei3m s) fcEPfflrr*. 

#&mmm&tcte l 0 - 6 T o r r VLT<DM&tplcmm 

[0179] HJh©* 5fcU^&!&2tl2>ftmJx&Mt£ 
9<Dmfifa^<D&*i*. Ml 4 (a) - (c) 

[01801114 ( a > "C\ ?Stt5*^fiSS ti/c^ffiS 
tg®ig 9 OCsW^ O > lilitwfli 2 <h 3 

iorRjccEnsnsnsfiiBE <«a*HB) ?:^t„ — ~n. hi so 
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4 (b)acjHu (c) 

9 ©M^^«rISr^> 

[01811114 (a) CU£, i:b^<L Lt, S i O 2 
«&»R3 4*«»*ffi2<DJ:$Ciiffl0fct>i8^7 r -* 
^/tUI^. ^ncc<i:6<t, Si02»«R3 4^ 

1. 7 umUTCCCi/h^< il 4 

(b) CCg£5^Cc^rJ:5Cc, Si02Eil3 4^f 

«o^ii»^»e>ns»esiEf3i«9«^^-^« 
isi ©ftSp-r^e^seu^c^s^^D/cO , 

£ D Uc^ot, Si02i^I3 4^1i2(D± 
cc^iSL&c^^ccc*, »«©Ei»i5H«:*>^:or»S 
fx&m£9Z&MLXmJ&-?Z>tc#>( l C^ 5. 5kVt( 

[oi82] ^titrcttux, ^mmmmicotc&^xm 

22 0 OnmOS i O 2*ftHW3 4 £«^«2©_hK: 

its-re ^sn^«sK««9©caw^, awe 

^@C7)X h^^^^S^^iCC^C^ 1. 5um£T-{g 

«-r&c<fc#r*£. us (c) cctjvtj:5 

Cc, ^-^M©^SJ^K^9 «fiS$tit, 
<D«6-3#fc± 5%feTFCC#Px.^n& 0 £6CC, 4. 9 
kVJ£Ui©«JE€rEn»n-rntf. ««£f*tc»jC5LfcjEl> 

[0183] C^ct^CC, »»lB34'Cffi^«ffi2*a 

^9(DCi^<DK^o^ffli$ij$nr, #}—tmvw>ft 

[0184] #CC, «^ffi2<D±CC^-r*ffi3»BI3 
4tcS*3tiS«Ftt*lttWr-6. 

[0185] *r*artc. fiK*oa«c&Mitii«:jifli 

mtKm& ioisq-c m\u±<Dmmm 
*j&m? & t , j&f& »«ge«« 9 <om& 0 # 1 

/im^igCcOTJ^nr, £tcm<DlXt>-^>£b± 1 0%fl 

1 0 1 6 Q • cmJM±<D»«JR«:S*or«, 
^ffiJ^ffi«9©iB0E3&5«5^$6ec«lBE3ti. 

[0186] ±SS<Dam**fi-r-5<h. ^ffl*«5 /imS 

s©^gsK««9 aaa*** 1 0 1 5 q • c miMjs 

m«Tt*S<fc ^^cJ@S»!©^SJSe««l9 ZmtiSfrZ 

metier mmw 1 0 1 6 q • c my±©m^£J8 
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[oi87] xtc, mmmm2co±^cs i 02^ (sr 
m& i o i 7Q • cmigt^^,) ^m^^m^xmm 

[0188] Si 02K©J*S#2 0 nmtt±r*£i© 
^I6n^ 0 SiO2^©]i$^10 0nm^± 

tc-r^i, ^@js^^9(Dfscr)^6-^^«± i o%m 

m.fciSMZti& 0 3 S i 02«©«S#2 0 0 n 

Mm«TK:jqj*.6*i£. S i O 2 K<D/1S^ 2 

0 0 nmfcLBtLT fe, -eti«Jb©3fe#«Ka«>6ntt 

[0189] —-ft, S i O 2MftUVl>£. m^EM[JB#(D 
jH#iaT*4»»iS <*g£i^ : 1 0 1 5 Q • cm) 

ccsa- l x mgkmw htiu^ a 
[0190] ±§E(Dmmx f a. mmm3 4iirsio 
zmzm^x^zA*. m<Dttm&*>%:2>mmm*:m^2> 20 

Ci^ttSo MtlU. Ta205l^XA-^y>y 

ar2 0 0 nmmmotcsmc^x±^mm( f c^m 

SK««*»lS-r^i. S i 0 2«€rfl!C>**B^±EM3l 
Uffll^i, S i O2j8^Ta2O5i0^ggO 

ffiORSH^ffi, m%.&. EBltS, CVD& 

[0192] Jifflogftigrji, 10+ciia tc® 

^«fi2^»fiSL*rc^. LiNb03l»LiTa 

+ CIlaWIi2^HCiaot 1 *©^H 40 
@ 2 £ - > ^^©JS^Hi^O^ < £ - > cc iESiK:fe¥ 
-r&c<h#r-#& 0 cn^iriiio-ciib^ 

[0193] *ms£Bm<D±nzmwxte. uit 

(JLiTa03lS^tl^ e £>£l>te, KTP 
(KTi0PO4)IE KNb03lE LiNbO 
3SE i/diMgO, Nb t Nd&i^K-^/cL 

1 Ta03lS^L i Nb03SMMf^Ci^r 

£>£t>:£. L i Ta03<bL i XbO3<bC0imii 50 
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T&£L i Nb (1 - x) TaX03lS (0^x^ 

i) xt>. mm&Rm&&isi2&*&ftmx*2>. 

JhfEO^ ^tL i N b0 3igtt, SC^SM^S 

[0194] (ms<ommmm) ^zmomsommm 
mfctevzftmmmmyfcfittm*. si 5 <a> - 
(d) *#jBLTKiprr-5. 

[0195] 115 (a) tc^-r^^c J¥2# 
m«2 0 0ym©CS©LiTaO3Iil (IBS© 

ii2^ 4 -ciibtc¥iiS3^ 4 ^txtn^m-r 

Z> 0 Cti6(D«ffi2SU f 3». m«I»6 0nm© 
TalitSCi^rg^ g/c, «Jg«S2tt. Wit 
, Xh7^ ^©lSft©^W3. 8 m mT\ §^ 

[0 19 6] J®?gm®2CD_BcJ12 1 umCDU^ 

Xh^ifLt, CHF3^X»HSlif6[>5jei4-<*> 
xv^v^jcj:*), ®fl62rSbnrc^j:i>Sfil 

citCct-^r, 11 5 (b) 6C7jvr<fc5cc, 8B&^&2 
cox h ^ >r ^«^m@Kor H iK:*5^^ss 1 co+ cm 1 

ate. 811 8 3Wft«3*i£. x * ^> ytc J: €>[^*ai$ 
fr*. #Jx.t£0. 1 amtc-r-S. 
[0197] s^r, Wli2««i 8*^*r, 

Sffi lCD+Cffil a£M5<J:5fc:, Jf32OOnm0S 

i o 2 6 & Z>mmm 34^n-^u> Office J: 0 * 

m?z 0 ^<omc. Bmmm2&imutc±x. w-wm 

•C, mtEb. 2kVit^) £HJftrr* 0 fifcHCD^£ 

fete 1 0 - 6 T o r r J^T^K^cfitC^T^o 
[0198] U±.<DJLmc J: K> . ffi&W&Z (D&nm& 

->3WffiJS«SflKSK:^K:^3ns. «fCc, ffifl£fS 
62 cox h ^ ^ ^«@ftOD^iZ2^ci>^^S^ 1 coil 

(Dfem. ^mKmmM9<o^^<omKf3mm^nx. 

[0199] (mQ<ommmtm) cti£x<D&mmmm 
xmwuxztcjz^ic. ®mmm&m^x&wm&m£k 

itmw*z*mffiBmxtt. t<ox^rm^mfzx\^ 
m^mMmcDBmrnm^m^c^x. &m&$mm 

[0 20 0] ?«WB»SfiK:*$W*»ffiRK*S»5C-r 
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01 6 (a) - (e> KiTft-rxecct^r^ffiJSRffiiS 

[0201] 016(a) lc9jkT£ 

0. 5mm-C^SMgOF-7*L i Nb03lfi3 1(D 
+ CI3 1 ate. ®mmm2&j&1%-?x> 0 ^{C. 11 6 10 

(b) tc^-Tcfc^K:, ^M0c^lHiOmS2 O^ff^U/c 
L i Nb03Ii3 2<D±IC^ MgOF-7'LiNbO 
3lt3l?:gt1-^ 0 COi^, LiNb03lS3 
2©5ltBO«S2 0 iMgO F-^L i Nb03ifi3 
l«DWBM2£*«. l^«M-r^<J;^t^ ft 

i Nb03lg3 1 ^*?ieit 4 016 (c) CC^x 
tJ:^ W©»$*5 0 /xmai"C«i;S. ^Qt, 0 1 
6(d) K^-r<£MC MgO K-^L i Nb03If 
3 1<DW^M_h&t. ?II63^M1*1>. fOT, 0 20 
1 6 (e) ^-T^^CC, L i Nb03S^3 2CD^iai 
L1S2 0<hMgrO K-^L i Nb031t3 \ (DW-W 

MUTTS, C*UCJ:oT. MgOK-7liNb03I 

[0 20 2 ] MgO K-^L i Nb03lgK, 

MgO K-^L i Nb03St3 1 limt' 
#gJ^^9*ff2j&T£C<tan?#£ 0 C<D«fc5tCl, 
r jg»!tt©^ffiSIE«« 9 5ti/cMgOF-^L 
i Nb03Sfi3 1 *fflt>£C±K:j:*K KS»(Z>*« 

m^sm^<o\^wfi *imc & 9 . buh^cd s h g*<d^ 

[0 20 3 ] £c*>\ 5feCC»8<DHJfiJBiSTSiWlyfcJ: 5 
i 0 2K&<!fcottj»lB"C«^ci{ci:or. ff^^ti^ 
[0 204] g/c, *|ISS»S8K:«£^r»fiS$ti-&*« 

[0 20 5] 3e>tc. JiiE©J:^K:ur»«L/c»SS 

t-^C<h^r^€) 0 -C-OflteCCtt. 016 (a) - 
(e ) tc^bfc— aoXS^JS-T-SBatc. £iTM&0 
K-? a L i Nb03S^3 10-C13 1 a fc3£*f&8S 

^jgfirrs. 50 
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[0 20 6] #««K©ft38tt. m^Toxgtc <t 
S.o 1 <D + C® 3 1 a fie*'*? 2V>tn,C£^-C 

-rs. 2 3 o to fai^* r 8 

fft{C, 01 6 (a) - (e) {c^tlS^Hft-TSi, 

tcj:or, 01 7tc^-rj:^^x b^^y^ytm^3 

3 ^rttS^lt^ 9 0 0 ^JEjg-C £ So 
[0 20 7] ftiftfiSBB^Q 0 0 *a»«»3 3 
(7>AiJ£i5 1 5^6*^9 0 0©rt»CCAStLfc*#S2 

mVs S*«2 3W»2lS3iiS2 4«:^fe3tir, Wftf 
351 6^6na5tCB5tOUi$tlS„ C<Z>£*. S*iS2 3 

0 0©rt3»CteW£S:*i82 3CD^«7~^g#itJjirr 
So e»T**#iR2 3 <h#SJ5fk1f^9 <h<Dffl 

9 o o^un^> 0 

[0 20 8] #2g*£&§3 3<£>_bfc:L i N b03l^3 1 

^900 owiitt, xantss 3 3 (om^tm-r z> 
[0 20 9] «Ji<D*^ete^©ittw-c«, s§iif»*s 

*£3 1 iltMgO i Nb0 31KffllW 

So 3>£l>^ ^<DffeK:, MgOF*-7'LiTa03l 
ffi, NdF-7*LiNb03lfi, NdK-7'LiNb 
0 3SE KTPlg, KNb03lfe NdiMgO 
i^K-^UcLiNbOSm £>&m*Nd£Mgr 
Oi^K-^U/cL i Ta 03SS^^"C^>^r ^>J: 

t>o 

[0210] C©H, Nd^K-7X/cg H W6^^ 

^iHj^^f^So *<Dtc#>. iswrnxsmistcMfffiti 

[0 2 1 1] KKb03lKi, lKi,*$mM%& 

[0212] *nte»®<o±s»wc«. ^mm 

ftSS3 1 SCjgfJWf SSS3 2iltL i Xb03i 
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ic^cift 9feR«f*&tK3 1 «c»r«ll!kW«cffi*<o 

[0213] (»io xtBtsjuas* mta 

[0214] JSTFrtt, 1 OOHJEfB^i L 

[0215] MgrO^r i Nb03g^i, 

itffflJBT&e. *CC. ^Sfi^SS^Ctt. $fLiT 20 
a03lt3 l(D_hCCMfirOF-^L i Nb03l3 0 

N b O 3 m 3 0 <m&tcMMVt<Dj&B0GMm9>kl&ai 

[0216] *&mB9*te&wzfm^mi&9<imai 
mis (a) - (c) ^tiLrswr^. 

[0217] £f> 018 (a) ifCfjkTJ:^^. CfcCD 
LiTa03If3 2 ($ggk<DC*focmm.tj:mx®*) ffl 
L/cSf) 0+Ci32a^, MgO^Bmol%F- 
y'istcmz 2 m in CD L i Nb0313 0£ffl»BSfiK:J: 30 
9*ST-5c ^CtC, 018 (b) cc^r^^cc, j$g<* 
^/cLiNbO3I30 ©±CCW^ 2 ^ . LiTa 
03SS3 20-C13 2 bO±^lll3^, ttl 

•etuftas-r*. cti6<3oms2&o f 3«. OT*.txj*3tt 

BOnmOTaRi-rSCi^tt-S. £/c> 

2 tt, h^^ ^«omffitt©jg»3*s 3 . Sum 

T\ *«fi5ttfl0itB* 1 . 9umin. l&OT. 

^2 i?Ili3 iCDPal&C, ^l/^«flt5CCj:or^b 

S9^ k MgOK-^LiNbO313 0©rtaW 40 

[0218] 8 H s 0 ^^ci:otML^lffi 

[0219] facm8<Dmmmmx~mwotz<$: 

i 0 2&i*<Di»3SIB-ca^ci5cj:r>T. &m$ti2>ft 
ffiRIEHias9 0jra)i*iS©iS— tt^W-TC <fc#~C#£ 0 50 
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[0220] 3 ^SS^ssccL/^^r^fljl/^ 
jgj»tK©#eKe««9 £ffli>r . y * ^s*a»i«aS3 
0 a Wt^jfciSfiSEJKR^ 1 0 0 0 ^BlsSI'SSS 

019 ( a ) st>- ( b > *#jraorBMii-r a. 

[022 1 ]$f, 118 (a)-(c) CMjgJCj: o 
r JHXBtt0A&£K<Htt9 ^©rt^fc^ESSn/tM g 
O K — :/L i Nb03I3 0_L&C v 019 (a) &CtkT 
•fcStt* h^>f ^tROT i J®2 9**JiW-S. ^tc, T 

iI29^-7X^iU^Lt. ECRx?^S 
it'MgO K-^L iNbO3130^x^>^ 
£o *:(Dm<fCT iJH2 9»it^CttCj:ot ( 01 
9(b) tC^T<fc^0C v MgrO K-^L iNb03I3 
0^^h7^7^3 0a»^$n^ o CCDT1JI2 

9«:?st>nr^r ^ ^> ^n-rccgio/eMg of- 

7*L i Nb03I3 0<DX Vy4^ft3 0 att % #J;L 

CI 6 umt'I^ 0 . 3 Mm(D1f ^X^W-T-So £ 
ft, ^ h 7 7*^ 3 0 a ^ © M g O K - 71 i N b 
0313 001$^ x^>^aotftlMJl 
0 //m$ti( 

[0222] MgO£ F-^O/cL iNbO3J130<7> 
JSST^te. L i Ta03lfi3 2 (DSSf^ct D/J^t>fc 
±n£<D£>?ttC0xmf&£tltcMgO K-^L i N 
bO3130OXh7^7'as^30a^ *iM3 0 
ailtilt^ Uc^'ot, 019 (a)M 

(b) CC^-rX^tc<fcoT, 0 7 (a) - (c) <DTM 
T\ ^MO^iSg^ 9 ?:f t S*iM3 0 a ^ 

[0 22 3] £6&C. Bf&$tltc%Mm&3 0 
M^Iit^cir, ^feifiSaaftiR^ l 0 0 o 
^nS fl MgOF-7liNbO3^0«M^ 

K^^o 3£*C. MgOK-7liNb03^i 

[0 224] ±fa©*n»»j®ottwr«, ifi«f?s«K: 

[0225] mc, &wm&mm3 o<Dmmcu~i?T 

^U-^3>^mi, S«3 2<D±{c«»«**6 

m$m3 o **ao/c±r-Hai!tt©»ffisiE««9 
[0226] 2 e>cc x %mmt*mm3 o zttagtssun- 
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CCj:-orJBfigO^:*HCC*rur. HI 8 ( a ) - ( c ) 

( a ) j&vm 19(b) ©xsr*»ia»*»fiS'r*. 

»LC»t«3k Witf % KN b O 3 . KTP, BBOf(D 

ci36«r#«. io 
[0227] (sii (omm&m) ^mmmrnxu. m 
8 (omfojtm-cmm u fcxutt ^ t«sr u /^^g 

[0228] mmz<Djfcmm&mm**mm-?2>t£&>ic 

WiU*. L i Nb 
03. LiTa03. K T P^OttfiCC^fiS 
Ki3B*5MfflUt» ift^lftCc J; "p«Efi4 0 0 n m^O 

Wx&mm*. 1 ommig^^-fcM-rs 

^SSK««omffiffl*rHi^©j£*s 
[0 22 9 ] *«**8W^«jfcfrffitt> H 1 5 

(a) - (d) ^mmLxmmLtcysmtmm^mm 30 

[0230] tto^, I$*i0. 2mmr^)^LiT 
a03lfil©+C 1 altc8f^i2^ -Cllb 

milt, «^SS2*««tr-5^ h^-T ^«fitt<DCB 

X«3mmxi 0mmi"r^o if li2C0Mg(C t 

h ^ ^ ^m^cDi^ilCDS^ 1 <D^t® ( + C® 1 
a) £1 0Onmx-;?>yLt, ?H 1 8*ffif&'r& 0 
^(D'&lt. +Cila©Ifll20±iC, X^?£»J 40 
>^ffiri¥^2 OOnmOS i 02l34^tS1-^ 0 

[0 2 3 1 ] «±©J:5&XllK:J:oT, I^lOrtai 
tc. (81. 9 /imT'^^-r-^tb^b 0%-C^^igSit^ 
©#ffiSig««9#. ^3 1 Ommtcl^-JCM^ 

[0232] ^oymc. ^2 occ^-r<£Mt. ssi© so 
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AM® 2 5&i>*mt*®2 6 «?5fgir, M8 5 0 

nm©i*S2 3 tcs*-rsJswiWitH i 9 <t oxmm-r 

^i$145nm(DSi02ll9^1itl) e CtUC 
^ot, §20 tCffkTimggE&m* 1 1 0 0 #flteS3 

[0 23 3] rmistcmR&sa&m* hook:, i$ 

«2 3<LbTT i : A 1 2 O 3 U— if <D*^Af4 OX , 

hmcit 23^ IM^2 2(ci:M^ 

fi^Jft*^ 110 0 0AHI2 5 JcMirAW-r^o 
AI^UcI«2 3tt. 3ft^-l 1 0 0<Drt§P£S$rr& 

^2BI8(SHG*) 2 4<hUrfflftfffl2 6*>6H«* 
-T^o »*«2 3 3^6»2WP3iffi2 4^©SJB«ft*tt. 
JH^*** hS^0 3 7/im©Ji^C^^^ o 
[0 234)121 CCtt, A2rr*»#j£2 3 0S1 
(ttfflK^iftS) ia*$*iS*21«il3ift2 4<0^«7- 
(SHGfflA) <t<D^^*r o «*«2 3©HI*X^ 
? FSB. _hlBO<*> 3 7 Mm— giUn>5o 121K: 
^^ti-Scfc^^, flrfHSS^iftgj&S8 5 0 nmt^^it 

{®^tlki:0. 12nmt*$)6o CCDfll^, 1 

[0 23 5]^ A^an^S$^2 3(D^9-iS 
^3 0 OmWcrxh^. 4. 2 mWCDS H Gfojjfim^tl 

rc^ 0 £/c, c<D±$(D^&&})mte l . 4%r^>So 

[0 2 3 6 ] *7fc, 1 OSMifi^CCfe^-S^ffiSlg 

M« 9 Corel tCj&S UcI18tt, »fiJSe«« 9 <D*{ t 

^OSt*-**^ 9 — 

cc^kbr . 3fci£fiajft*^9 o o ottfmtt 

&mt<D¥£*£&ffi±2 tlX % ttff«Ftt©S^S< 
[0 2 3 7 ] jtiSSKg^-qF-^^fiS-rSBRK:, ©?g«ffi 

[0238] w>m±mcwi^—icfrm&&mmzti 
ztMmmmzkfrTxte. xb^j y°tKmm&<DTicBf& 
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[0 2 3 9] 2 :«0»K*tt:fl£oT % ftSiSMCO 

132 0©«fiS«:*jl>r % JffiB«H*«Si£««9€:J& 
J&L/cL i Ta03lfil©iSI4IBLWJ«C, R 10 
SJKiJfcR 1 9 (DfXti 0 (C, 8 0 0 n m<E>S*ift 2 

3*9 9%«_bSt*-rSJSS*Bll 4«rit»-rs. CCD J: 

5fc#ttfi**x^cc. at2HR2 3*sA«rsi. ate 

$ 2 3 jPHSSb^-rsi 2 isua?£ 2 4 cc^fft $ n 
[0240] c©j:^cc*aaae«*-=F-*ftS»<tor 

«ffi$#-5fe«?)tc«, &SKlfr&S43K2 3<Dfcf-A 20 

[0241] ( an 2 ohm;D *3BiwMfrew:, is 
o^^-sgigc^ mmtmm t^mt^ 

flfrCBMB 1/ tc-fimtc <fc o r , LiTa03 Jffi»K 

[0 24 2 ] COi#0TOSil>ttt t ffl*.l*. J£J 

O^"^->tC*tK;OfcTa^^^JB*0JS6L, 2 6 0 °C 
2 0*ctc*y^^5^ra<oj»«iaiK:j:- 3 r, :7 a h >SSI 40 
[0 24 3] u^U J^±oo^o-fex«:J:«p^$n/c 
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i Nb0 3!g, ttl>t£L i Nb03iL i Ta03i 

[0244] -ecr. ^m&cDvm-JV't 

m2 3 ( a ) - ( c ) CC^-rxS"C56zBiSa» 1 1 & 
[0 245 ) 123 (a) fc^T<fc 5 H»K©^ffi 

JKK«« <^H^) w«$nri^i«io+cffii 

/cTavX^I10^M« e ^tC, 2 6 0°Cc7)b-n 
2 0 fHBKDMKM. &0^«*T©4 2 0 °C 
K*5^-5 5»HIOJft«iffiK:J:r>r, i23 (b) te^T 

cfc^ic. Tavx^i i ocD^pgp^ta^-res^icT) 

[0 246] fitio^n-fe^ccj: 

l i©W*ffi***SMUr> *««K«:S#«*A2f 

10 0 mWO«*iffiA*tc It 2 0 mW(7)^2 iff 

[0 24 7 ] fc*s. **BBB«K:|lBr SiiBOBiWr 
l£r»^l<D+c®l a«:*JaEOrt» 

cffii b^^-r^^"c^$nTc^cDr\ *»»08i 

tc-Cffil b*C:*SfiSagl lft*«t5^ -en 

b tca^iii^M^nn^co^T* o twit 

[0 24 8 ] *«8Ri Jt^O^'P h 

58, NbJtttS[*iSS8. -<*>aA»?Si»<c<fc*f&©*a»« 
[0 24 9 ] C<D5%, ^iWI^^JfflLtMM?: 

f¥»rsyttf)2c«. sttfeaK* i o o o -cJMJitcasE-r 

6 0 0U L i N b O 3 c^>^ ^ -Sffi-i 1 0 0 0 °C"C 
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mm®m*m&t£ft®j^mm%ftm'?zc£x. 

[ 0 2 5 o ] y'u b >£3&mmte. ±Jfi<otraj»H*ffl 

[025 1 ] *fc :/a h>^MS(D/c^CD-7X^« 10 
Ta vx^c^6*i£&tf>r&i£r< . Ta2 05, P 

[0 2 5 2 ] (S13 OHl^l) *^l!30* 1 3 CDH 
if^ilt, 02 4 (a)M(b)^#IU, 5ft 

gas^i 3 oo^ts 0 

[0 2 5 3 ] *»WtC L/c*i^tH«^fia£»«*« 
[0 2 5 4] L,*>0. C©J:5&*^<Dftffi©3BS^nJ 

mmttz<mt£i±zc±tex%%:i<K 

[0 25 5]mit LiTa03l^TOc, fCD 30 
MWSfl^. ^«#*^®A»ffite^fi*cA»-** 

[025 6KCT, 4^|j^]B<D%%5KllBR^ 1 3 
0 0t«, i24 (a) &C7jVr<J;5&c. S«U©rtS5 
«c % ^<DA£ffi 1 5 RC^HiWffi 1 6 . *&l>t*4>&< <b 
kAlffil 5(c#l,T**ftl£eTm>fc#«K««« 

S^1<D+C®1 a©±K^^ffi2£J&J5RT&R*K:, 
[0 25 7] CCDct^CC, ^ei^9^SglOA 

mm i sikummmi 6. &&t^24>fr< £&au® 1 
bfc*tisx&zft&exmttx&vbirixi*zffi&m& 
i 3 o o -ei*. A54-r-ss^2 3<D^#{c^tb 

TgtT-1 3 0 0«^CiJCj;otfTl 3 0 OOfi 50 
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[0 25 8] L i Ta03Iil©M^ ^E- 

CDA^®1 5tcSttLr4 5ffi«l^^«:»ffiJS(Effi*« 

-if 2 i ^6^e>nri«^2 2^/M^rAS^-r 

*«*»2 3©#flli*c»bTS«n£ 1 2B«l^i, 
®«g2 3 3&s** 1 3 0 0 <DA#J® 1 5 tC^iE^ Altt 

«E^*«©flFSK^»*3nr k 56»KSHft*^- 1 3 0 
[0 2 5 9 ] 3 6tc. AS* tr- Atc>rt Lr^feS^ 

[0 26 0] 024 (a) TW\ #fflKfg««9 

mm i co am® i saw ffl«B i 6 omttcttisx 
m^xmmztix^ztK m*f® 1 6 <b»ssis««9 

[0 26 1 ] ;XCC, ;^U^<D3fc&g^i?tT 1300 
aK:fcl>T. BJ*fMl 6^6ffit< ^S$$2 3 a«hB 
U8«2 4i*»grr^^ffi€r. 02 4 (b) &&MLX 

bmh-ts. 

[0 26 2] *S«SH!W^Ctt % U-lf 2 1 
36¥K2 2 1 3 0 0 aCDAW® 1 5*>£AI* 

<**ifc»:*iK2 3&£. *^l 3 0 0a(Drt»*C!Bua: 
#6SMft2 4(C^»3ft* 0 ^-oaccHiWffil 6^6 

$n»o/cl«^2 3a^>, I^B$tcffiS*Ml 6*>> 

[0263] CODi^, 024 (b) CCSWiSCC, 
^fflt^Jft*^ 1 3 0 0a OtBS*ffi 1 6 AW-TSS 

^2 3<Dytmcttuxmv&±, &*m±&m&t<D 

ffi£*£2 3 a i«li^2 4 £^o/cfflSM 

^*a«JiC«, 3 0 0 a©rtfflr'5*S2Rg^ 

s* ft ^ s c t ic & & . 

[0 264] (^1 4©|QS&J8) *3Ba»«r5*. 
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[0265] mmiR<Dfrm&&mm&TX'K:fc!&2tix 

1>&L i TaOSlK+CIK:^ h is$zm*m*m 
LX. ^^^^€>^n-fex^r^x.^ 0 mute, 
^<D£5tey'ub>&mdM£LXte, S«£^E2 6 
OTOfnMtcautl 6^rMM^IfC\ 10 
^7^-i*liLt, ^^^4 2 0°CT*5^ 
m<omMm^iy^o C<Dy'U*z*U, LiTa03lS 

(o* ~ v -urn. (^6oo°o j: o bi&^&xn *>n 

[0 26 6] oa>U ±IB^n-feX«:j:^r^«&5S^ 
J£fi£-r £ <t , 2 tlX I > /c^»3t^O^J^^^ . 

S^o + c 68t £ ccifta* o r?B«-r ^ci« 
cc * & rifTjo u ©Dffi* §^^c ft 

m-rx^trc-y'u b>&w^m<omfflicm£-?2>. o/c# 

*c <t i> & 5 &mjx&mi£<Dffim »aw> 6 n & c > e 30 
[0 26 8 ] nmmmmrcte, ytmwzmcom&y'v-tex 

[0 26 9 )^26 (a)-(d) CCtt, *JUfi^SBCC 
^-.t, ^ h ^ W ^tt©aiAS!3taR6K 1 1 £WT 
*#«fiS:Sa^y- 1 4 1 0*S»*r*XM*«5£flWc^ 

[0270] ^-r, x«ttKo^»*->K:»i&r«Ha 40 

£?t5„ cnUot, 02 6 (a) ^tJ;^Wh 

^ -y ^ttoaas^a b >$&&ytmm& 1 1 

Ofc®?T <3B»ifil»l 1) <b^n^(D@^fi<D^^Cfc 

2 a^iis 3 n^n^r 5. fur, c 
n6©H2S^3 zfruxmrn 1 jcBfrSo^fcewn 50 
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or, ^26 (c) cc^r<J:^^sj»tt©»esK«« 

¥MlS3^^ttl«, 026 (d) CC^T. Xh7 

-Y ^«©«i^a36»iftB 1 1 *«-r sstftfiagft**- 1 

4 1 0**»6ftS. 

[0 27 IIB27 (a)-(d) CC tt. *3US»S8tc 

ifc^ot, y 9^o>%«ifiB 1 7 a*w-r-5*»« 
1 4 2 o*«jt-r*xs*«awcc^rMaia 

r&£ 0 

[0 27 2] s-f, isi cD+cfficcator^n h>3£ 

MliT^-WIi^ilt, 027 (a) fc^T 
-ecof^tc, 02 7 (b) K^-T^tc, h>33ftjf 

1 7 &t>*st£ 1 011 ( - cw) mmwmM 2 swi 
ii3^^nenMt^»o fir cne>cDm@2& 
cx3*/hLr*«icc&f5E©***EPftiur. 027 

( c ) K^Ti 5 %MSM£4)afi^{fftt9 1 ® 

^*T-siifctc. ?vbzs&®m\i *xbz?jy' 
Wicmr. 0 xv v *?m<Dytmm& 1 7 a * jgis-r s. c 

nttJc^r, 02 7 (d) &OjVT, XF7>f y'tKco V v 

1 7 a srwr&^iefiaaft*^ 1420^ 

[0273] m^M^tmmm 1 1 r«, z?a b 
mutcm&t (Mam 1 ) t*ti)!m<ommt<omtc 

y'a b>^<DM^j:^U^~rh 0 CtilcMUXV * 
1 o*ffl*ft(cfo/cor^o h >s»i 1 7jWfcfi£i5n 

nsm. ai&sbe2»»B 1 1 <om^it^x . «; 

[0 274)128 (a)-{d) CCfti, h 
tt<D?»®Sr*Ji 4 4 ^M107^^^4 4<hl r^t^ 

htix^zmtmsz&m* 1430^ ^mmmmic o 

[0 2 7 5] ^-T, Sfil©+CPC»LT^Dh>S 

mnMtr^-jvmmt^mvx. 028 (a) tc^-r 

^m^c. 028 (b> CC^-TJ:^CC. 7*Dh>^I 

1 7^sfii©ii (-effi) cc«^fie2a^a 
ii3^fnfn«ti». -eor, cn6©^©22i 

( c > ictfk? £ *> temm&<Dfrm^mm 9 zmm 1 <o 
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2 8 (d) *Cjft*\ ^h7^^tt*i«»4 4*St'S 

jtttffiEaaH 1 1 4 3 0;w#*>n& o 

[0 27 6] ^JRSaSft*^ 1 43 0 CCfe^S*«SfiK 

[0 27 7 ] J«±©J: »fiHK««OJBfiS«:j6Se: 
«aco«l»*l»<'Ci^'C*S. enactor. a*S 

[0 27 8] (015 OSIfBKR) §29 ( a ) - 
(d) ^ficoBJffiSKS^— 

[0 27 9]i29 (a) CC^T J: 5 CC. L i T a O 3 
SS1<D+C®1 a^O'-C® 1 btc. 
S4 3M'3^Mt^ C<D£#. »«U©rtS5<D# 20 
St*. S29 (a) CC^EP4 1 ar^^tc. 

[0 2 8 0 ] ^"CS«1 CC«ffi3SU f 4 3*^ 

J^$#£ e cn&tJ;oT. 129 (b) &t^rj:5 

[0 28 1 ] ^CDf£, 1 C7>+ CM 1 a ©±©?ffil 
S4 3 4ftilt, -€-<DR5b»?tC, 029 (c) CC^-r 

^Ci^ot, «8»tBffi2<D^ h^^^t^SS© 

ii:TcDM^4 9c7)^s^j^^i±^ 0 enactor. 

12 9 (d) tC^-T^Mc, 5*cEP4 1 a-C^n*r^<D^ 
tKfW**«W(l4 9 4. :^EP4 1 bT'^lTMfa£<D 
^«^*Wti««4 1 jgJBWCcSSCCEHS 

[0 28 2 ] W±CD*atC J=*l«. »S 1 
*iS"C^ffi^— SSK31± ^CtCCj: o"C. -Cffilb 

n^ e SfC, -CffilbTS. 7'DF>»Ii7^ 
±«c3Wi»B**flE-r £ c i &c d: o r % RMi«a>«iKS 

[0 2 8 3 ] 
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[0 284] 9^m<o«&SKfl««:KjjK-r&«cra. # 

[0 28 5 ] £>£l>ra, *SWIf*lSSO^ffii»DBiK: 

fiSL-c, M^ffipatc^i/xm^Ensn-rsci-c, ss 

[0286] s/c, mmm>m(D^:ti"eti<Dx h^^^ 

[0287] &f&LtcmmiK&w&&mmt3tm 
[0 28 8 ] ss»!o»ejsfe««*?g«-r6«:ra, » 

PfjHJT£u£^&& 0 C(D<h£, LiTa03, LiN 

fiXt Wltl^ c (!: J: o t , » 

[11] ( a ) **W<D*>SHJS«Si«:feW*^ffiSIS 

(b) »este««©^fiS©/fc«>«:*fficcEp»n3nss 

[12] (a) S»©*SS«c*jWS*«^©fflftI«BE* 
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( c ) *mMKtevzm&^<DwijmK.m& 

(d) -enccife^orissn-sJKKfaiaiftje 
( e > *mitetev&ih<D&m&ffl&B<Dm 

[ a 4 ] ( a > epsdt & t »ss 

(b) SfiCcEp^TSiSffi«»0«K<h»eJS(E»«o 
[H5] ^JWOftSjBfc^JBCcfeWS^ift^SW* io 

0 

[07] *^©*SIIS6JK!BCC*j^-S»ffiSIE««© 
[08] (a) fiBg«e<b^SJSR««i(Ofi[aftia« 

(b) wmwE.tfr&mzm&<D<Mt com%zm??^ 

~y 

[H9] *^©*&||»^»CC*$Cf^«iJSRffi«<D 20 

[010] r--;i/«liaBi»SSKH«©«tti© 
[011] **W©**H*BK«Cc*jW**2Rfi^»3R 
[012] 3js^§l©*-S|6JSJgMCC*5WS*jffiS^ft* 
[013] *^©*S3BfiJgSStc*JW*»fflRK«« 

[014] (a > £mnEE±&mixmMm<DtM±<DM& 30 

( b ) M^n-5^g^©M?:I»^ti 
®0 

( c ) *«sn*»«raK««©»tt*«scwcc^-rjR 

M0 

[015] *^o*sn*©gj8«:*j^s»ffijseei« 

[016] *^©*-&HSSB««:*jCtS^ffiJ£««« 

[017] 01 e<DJLmicj:r>xmtDtitcfrffl%m>mm 40 

[018] *^©*-SiaSBS8CC*j^-S^«S«te«« 

[019] ttm<Dto&mmmtc*v&x&aae*x 

[02 1] ^KO^ffifi^ftJR^&cfcW-SA^^n* 

50 
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[02 2] *mi(Dft»E3E^*tetoVZAt>ZtiZ 

[023] ^ofts^i^iivsxw^e 
[024] ( a ) *m*<D&*mMmi&tc*3Vz%m& 
(b) ^»$n/cissH«i^ft3ti^3&>oyta*ietco 

[02 5] ^?SffiCDff^©/c^{Ctft>ne^P h 

[02 6] *«W©*^3liSJg»tc*j^S*«ES^Bs* 

[02 7] *^©*^||JSJg«K:*j^S*SfiS^ft* 

[02 8] *^©*S36*Wg»«:*y^***S^ft3R 
^<D^xfi^^-Tim0 

[029] *mM<D&zmmmmtei6v&ftfflKffi8m 

[03 0] «»O^CCfcW^^ffiSfte«l|8(DJgflWffi 
1 . 3 2. 5 5 

2.51 mmm& 
3, 52 ¥ffi^ie 

4 m%tnm* 

5 ^^I/^tS® 

7, 17 7"PF>$M1 

8 A > 

9 »fi^Effi« 

1 0 T a.-?X?m 

ik 33. 44 xmm& 

1 2 h 
1 4 jggfH 

1 5 

1 6 tfj$*3|S 

1 8 m 

1 9 H«*jLK 

2 0 ^I^Hillg 
2 1 U — If 

2 2 mitfc^m 

2 3 Ssfcft 

2 4 m2i^P^ 

2 5 AWSi 

2 6 a*mm 

2 9 T i JB 

3 0 MgOF-7'Li Nb0 3»B 
3 1 MgO K-^L i Nb03Si 
3 4 
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